There sometimes occur explosion incidents in making fluororesin. This explosion is considered to occur because gaseous perfluorocarbons, which are by-products of fluororesin, react with fluorine.
Experiments

Experimental Procedure
(1) Experimental apparatus. Figure 1 illustrates overall view of an experimental apparatus.
The explosion vessel was made from a stainless steel cylinder. Its inner diameter was 100mm, and height was 100mm. A couple of tungsten spark plugs were set at ca. 50mm above the bottom of the vessel. Pressure history after ignition was measured by a pressure transducer, and recorded by a digital storage oscilloscope.
(2) Experimental procedure.
The explosion vessel, the mixing vessel, and piping were vacuumed at first, and then each component was introduced into the mixing vessel as each gas had predetermined partial pressure. Composition of the mixture was determined from partial pressures of each gas.
This mixture was stirred in 5 min by a stirrer. Then it was transferred to the explosion vessel as the mixture had atmospheric pressure. The mixture was ignited in the explosion vessel with ignition energy of 300J (15kV, 20mA, 1s) supplied by a neon transformer-type power supply. Pressure history after ignition was recorded by a digital storage oscilloscope.
Occurrence of explosion was judged from the pressure history: i.e. the maximum pressure exceeded 0.01 MPa or not.
(3) Sample gases.
In this study, mixtures of C m F 2m+2 , fluorine (F 2 ) and nitrogen were tested. As C m F 2m+2 , perfluoroethane (C 2 F 6 ), perfluorobutane (C 4 F 10 ), perfluorohexane (C 6 F 14 ), and perfluorooctane (C 8 F 18 ) were used. 
Reaction Equations of Perfluorocarbons with Fluorine
Reaction equations of the mixtures were estimated as follows by using the CHETAH program (ASTM(1994)). As mentioned above, these large heats of reaction are related with differences of heats of formation between reactants and products. Related bond energies are C-F(484kJ/mol), C-C(344kJ/mol) and F-F(155kJ/mol). Namely, C is more stable when it combines with F than other C, and F is more stable when it combines with C than F. Therefore, the above reaction equations are derived.
Adiabatic flame temperatures at boundaries of the flammability area were calculated by considering chemical and thermal equilibrium. The adiabatic flame temperatures at fluorinerich side boundaries for C 4 F 10 , C 6 F 14 , and C 8 F 18 mixtures are all 1700 K. The adiabatic temperature for C 2 F 6 mixture is 2100 K. As suggested from difference in the flammability diagrams, there is again difference in the adiabatic flame temperatures. It also comes from difference in C-C bond energy between C 2 F 6 and others. The adiabatic flame temperature at fluorine-lean side boundary is about 850 K, but it fluctuates much along the boundary.
Conclusion
Flammability areas of perfluorocarbon in fluorine were examined experimentally in this study. Their flammability diagrams and peak concentrations were obtained quantitatively.
They will give some measure for avoiding an explosion incident in producing fluororesin. TABLE 1 FIGURE 2 Flammability areas of C 2 F 6 /F 2 /N 2 mixture.
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Replies to the reviewer's comments a) I think some explanation on "the first type mixture" and "the third type mixture" should be added.
I' m pretty sorry. It is completely my mistake. There is no comparative mixture in this work. So I deleted the words "the first type mixture" and "the third type mixture". b) In figure 1 , methane should be corrected as fluorine.
It is also my mistake. I corrected just as the reviewer's comment.
c) The measured flammability limits are for relatively diluted mixtures with nitrogen, and I think the author should provide some discussion concerning the mixture of higher concentration.
